The authors apply their approach to only intrinsic semiconductors. This approach with the Debye-Hückel screening length R DH is applicable, however, in all cases where charge carriers of density n are described by Maxwell-Boltzmann statistics (i.e., also for doped semiconductors with n < n cr , some semimetals, and dielectrics with ionic conductivity). For the latter media n does not vanish as T → 0, while the conductivity goes to zero due to the vanishing mobility. Then, repeating the calculations of [3] using the approach [2], one finds a nonzero value of the entropy at T = 0, which depends on the separation, i.e., a violation of Nernst's theorem.

